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UJIIIRBLLA PROJJ:C'l' for Conversion to 
CFC-fr•• Technology At Five Star co. 
Polyuratna.ne Fo- Pactory 

!"oaiaed Plastics 

625t ODS (?79t ODP equivalency) 

'.8li111J.nata the uea of 20 tona/year 
CPC-11 (20 tpy ODP: 199•) 

!line KOnths 

USD 66,000 

USD 66,000 

USD 3.40 fk9/yr 

Jordan Dept. of Enviromllent, Div. of 
Air Pollution 
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li'IIO.TllC'1' SWY 

Five Star Company is a -•11 flexible slabstoOk foa.iaar located in the Al­
Hussian City Industrial Park naar the Jordan univeraity of science and 
Technology, about so kilometers trom AmUn. They manufacture fodlS tor t!he 
furniture and bedding industries, as well as produce i:beir own line of 
:nattresses. Five Star has selected :ine1:hylene chloride aa the replace-nt 
blowing agent. rt will be aore difficult to process, but with training and 
a:icpei:ience, yields can be aa good as thoae wlth c;::Fc-11. Hethyleno c:hlo:ride 
is also classified as 110re toxic than cPc-11, so workar safety mu.at ba 
oonside11red. 

The factory is similar in operation and aacninery to moat slabstoek 
operations. The project will address inadequate ventilation in the foa• 
pouring area and a metering syataa for the 11ethylene chloride. In addition 
to equipment naads, a second co•ponent of thi& project should be technical 
assistance in tho foam nanufacturing proceaa. 

'tiSC&illCAL ASSBSMiiri' 

This project will ba reviewed by an OORQ technical reviewer and his 
comments will be incorporated as Annex A. 

i 
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COlfVERSIOK TO CFC-FRBR TECHNOLOGY IN MANUFACTURING 
OP' FLEXIBLE POLYURE'l'HANB lOAN 

l. . PR0JEC'l" D8JEC'l'J:VB 

me objective of this project is to eliminate the use of CJ'Cs in the 
:iaanufacturing of flexible elabetock PUl" at Five star Collpany. The 
completion of this projeat will ea■entially remove crcs from the 
Jordan flexible polyurethane slabatock industry. 

2. sm W.C"ICGBOUIID 

J'ord.an imports all of the CFCs uaed in tha country. Th• CFC-11 is u.1n1d 
in the zanufacturing of flexible urethana fouis and rigid insulation 
roaaa. The CFC-11 consumption in 1991 in the Jordanian foaa sector, 
(including insulation foalllB for d0111eatic and CO'llllercial appliances), 
has been established at 163 metric tone (Jordan country Progr-, Table 
2.1). on prior missions, five flexible slabstoc~ foaa factories were 
identifiod. One has JK>ved to S~dan (International Fo-) and one 
(lCOlaghassi) has been included in a prior project. The three remaining 
foam factories cons1111ed 114 tons of CPC-11. The change to methylene 
chloride will therefore make a significant reduc;tion. 

The Jordanian flexible elatlstock indllliltrY is ••de up of five pouring 
factories. of Which tour are all ready app:r:ovllild MLP projecta. 

1Col9haaai Foam 
Arab Foa111 
Jordan Plastics 
National Foam 

ac-11 ................ 20 't.ona 
CFC-11 ................. 90 tons 
crc-11 ................. 34 tone 
cPc-11 •.............• ..J.Q tone 
TOTALS •••••••• ,. ....... 134 tone 

Five Star company will add 20 tons more and bring the total to 1S4 
tons usage in the flexible alabstock fous of the 16l tons listed tor 
1991 for all CFC-11 usage in Jordan. Since that is the blowing agent 
of choice for rigid insulation foams, I suspect national usage is 
understated (tm:I.Ch would not be unusual). 

J. EJl'l'BRP:lU:SE BAI »CJiV!JJID 

Five Star ts a 100& Jordanian, privately held company, owned by the 
Abu-Hussian family. The company was founded in 1987, presently employs 
15 people with 12 or those in the roam department. The primary markets 
served are furniture and bedding. Five Star produces and markets its 
own lino or mattresaas. Annual sales for the company are approxiaately 
JO 1,:ioo,000. 

The fo&a is poured on a s-11 Hyaa aaehine With a travarsinq hoaa for 
laydown. Maxi•um size block ia 1.6 meters wiae by 1.2 meters high. 

4. PROJEC'1' DESCJUP'l".1:011 

Five star will need eiaiaust rans and nood■ Which will control and 
re.-ove tno ~ore toxic -thylome chloride fWllea. Since access to the 
foam will be reetr1cted by the hood, water lances will be needed to 
take care ot any fire danger. 

WORLD 81,HK, K:DfGDOM 01' JORDAN, CCllll'SUt.'l'AN'rs JERRY POOL, 22-NAY-1995 
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Tho ao~orinq cyctoa for ••tbylua l!Jllo~i4o naa4c to bll brought up to 
standard. A stainless steel day tank, piping, transfer pwap, a 
pressure pwa.p with JIQtor, and a baelc. pressure valve will be required. 
P1ve star will also naed a flow .. tar that is c011patible with 
m•t:hylene cbloride. 

5. TBaDJOLOGY 

5.10Vl:ll9%a 

There are nunaroua tachnologies to replace th■ use or CFCs in fl■xible 
foua by non ODS or low ODs options. We refer to publications by DHEP 
and documantation available through UNDP for swmariee or the•• 
technologies. Methylana chlor1da is one of tl:le 110st cost effecti.ve 
technologies and ia usually applied Where proceas, industrial byqianic 
and regulatory conditions will parait it. 

S.Z &BLBCTJ.'011 

~ive star has joined all th• Jordanian flexible sla.b•tock c021panies in 
chooaing to phaseout CFCs in the ela.batock production through 
replac-ent by methylene chloride. 

5.3 RBQUI.lusO IIDDIPJ:CA'l':IOIIS 

rn all areaa where methylene chloride and iaacyanate are procaaaad, 
aaequate vapor containment and ventilation will have to be installed 
to as•ure safe workplace conditions. Where the hood.a restrict access 
to th• foam bloclta, water lancaa will ba ~ovidad for fire safety. 

'l'be pouring lino will need a replacenant -terinq eyetea for the uae 
ot methylene chloride. 

6 • P!ROJBC'1' C0S'.l.'S 

6.1 SUIIIIII.RY OF Pll0.l1IC'l' CDS'l'S 

Th• total project incr-ntal coat o~ USD 66,000 ia ba-d on tha 
inoramantal capital. coats. Tha net incremental recurrent coats are 
expected to bu otfaatting. 

6. 2 CAPITAL C0Sft 

The following coats are expacqd, to be incurred: 

' 
' ' , I 

' 

Upgrading ot ventilation 
and encapsulation •Y•teu ......................... uso 
Water ~anoea, tank, and pwnp .................•.... USD 
Methylene ~hloride ••terin9 equipaent ............. OSD 
Production Triala, Ch-ical Loaaea ................ USD 
ix•ochnoloqy -rran•r•r .. ., ........... _ ............................ USD 
contingency and roundin9 ........................................... USD 

l0,000 
8,000 

10,000 
5.000 
5,000 
8,000 

TOTAL INCREMENTAL CAPITAL COSTS .................•...... USD 66,000 -----------•--=rm.. __________ , .. __ , ___________ ~--------------
see Annex a ror d•tails 

lfORLl> DANX, X:INGDOM 011" JO.RDAK, CCDlSUX.TNft': J'ElilRY POOL, 22-HAY-1!1195 
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' 
6. 3 OPDA'l':tNC cosrs' 

Methylene chloride 1& lower priced than CFc-11, resulting in lower 
uterial coats. Offsetting that ia 1110ra difficult processing, higher 
costs of catalysis and polyol, annual training and maintenance. These 
costs are difficult to oalculata in adVance as individual torinulation 
changes and oporatinq conditions tend to be site specific. However, 
expected annual savings on methylene chloride will approximately match 
the extra processing and chelllical coat•. Therefore, no recurrent 
incra:mantal coats will be considered on this project. Annex c provides 
more detailed inforlllltion. 

6. 4 c:os'l' D.l'W.l'1'iUU.. 

coat BfS:ect:iVUN8 • OSD 66,000/20,000 kg/Yr• DSD 3.30/)Cq 

6. 5 'OBI'l' ABA':l'W COS'lS 

C 
F 
oc 
OS/R 
ODP 

"' ... 
:: 

= 
= 

ODS reduction project coats 
capital aaoove~ Factor 
Xncr-■ntal operating Costa 
operating savings or Revenue 
ODP Reduction in First Year, XilograllB 

USI> 

use 

66,000 
o.1e27s 

o.oo 
0.00 

20,000 

----------------OMIT Afwo.TJ!IIIBN'i: 00S'l'S U8D/k9/yr O .54 

UAC""' C(F) + COC::oSIB) 
ODP 

7. vtlfAIICl:lfC PI.NI 

The conpany :requests •n KLF grant, repra11enting all eligible 1.ncr-antal 
costs in the amount or 

8 • PJIOJBCl' DCPLBIIBll'rAT:tml 

8.1 ~.DIBIIT 

USD 56,000 
WWW 

world Bank will be the iapla-nting aqenc~ ror this projeot and will 
work with the recipient or project under the guidance or the Division 
of Air Pollution of tile gova:t'nlllent or Jordan. 

e.2 PICOCURBIIBNT 

world Ban.It will review and aupe:r;vise the procurement process, 
following World Bank c;JUideline& and re;ulationa. 

i 

11101U.D BANIC, lUNGDOH OF·.l'ORDA>r, CONSULTIIJIT: JERRY POOL, 22-l!AY-1995 



05/31/1995 16:21 / 1:1.J:itl I Ll:lbti 

a Pl-OE HJ. : 1.2024771691 
"mt : The RJ!:$0(.lrcc Pool 

MAY.22,1995 6:45PM P 6 
Pl-OE"°· : 910 969 5712 

8.3 S«:HP-JLE 

'l'Df! TO COMPLB'l'ION 
TASK 

Ql Q2 

1. Preparation 
MLF Approval X 
Procur-nt preparation xx 
Select vender/oontractor X 

:i • Installation 
Arrival, Clla1:0IIG 
Machine installation 

3. Start-Up 
Maehine ,;,ta.rt-up 
Trials, tx-aining 
certitication 

9. RBQUI:RBD RBGULA'l'QRY AC'l'I:0JI 

The project does not require regulatory action. 

10. PRQ.l"BC'1' IJIPAC'l' 

Q3 Q4 Q5 

X 
X 

X 
xx 

X 

Q6 

Thie project will elimina-ce the uae or at least 20 tons of CFC-11 in the 
tirst year of impl-•ntation. In tact, with International Foam moved out of 
the country. the remaining coapanies probably picked up that volume and the 
actual reduction or the oOllbined Phaee 1, Phase~, and Five star projects 
will be closer to 1?2 t;oiia. The project -ploys cownaercially available and 
environmentall.y acceptable technolOCJY. 

11. llllfRXKS 

Anne:1< A: Technical. review. 
Annex B: Detailed information on Incremental capital costs. 
Annex c: Detailed information on Incr-ntal Recurr•nt coats. 
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¼MIR P 

BS'S:DAftlD CAP'I'rAL C0S'1'S 

nV1: STAR. COIIPAIIY 

BQUIPHBll'l' DBSClllP'l'IOII 

Ket:hylene Chloride Syataa: 
150 gallon tlll'lk, at:ain1aaa steal, unrated, with aight glass 
3 Way Valve and Air Actuated operator 
aot-•ter 
1• and 1/3" ball valves 
Pressure PUIIP 
Drye:i:-
Silica Gel (Indicating) 
Relier valve 
Tra.nat'er Pump 

Subtotal 
Freight, insura.nca, installation 

'l'otal 

vantilation1 
Hood ovar 'l'raruaition conveyor 
Rood ov.r cut-off-saw 
Pan 4nc1 duct for cut-Off-saw 
R-ork present duct to axhauat above roof 

Total 

satety: 
3 full face respirators, ohuioal cartridge type 
5 cu.bic meter galvanized tank 
Pressure pWllp 
Elactrioal 
Water Lance■ and Piping 

SUl:>1:.0tal 

Production 'l'riala (Cbemioal Losses) 
~echnology Transfer, (estimate 3 trips, 5 days, cover 5 plants} 
contingency and Rounding 

'l.'OTAL 

USD C08'1' 

3,600 
550 
550 
400 
850 
150 
15 
15 

au 
7,330 
2,170 

1.0,000 

5,000 
10,000 
10,000 
s.aoa 

30,000 

1,000 
a,soo 
1,000 
1,000 
2,590 
a,ooo 

5,000 
5,000 
I ggg 

66,000 

WORLl) BANX, Io:NGOOH or JORDAH, C:aHSUI.'l"AH'l': JERRY POOL, :a:a-MAY-1995 
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PBX t.: 

JmCUPR:cMT raOUliiBlft'AL c:oftS 

it is norlll&l to drop 51 to 101 in Fi•• yield in factori•• where t:hat 
change in ABA is inatU:u,:.ad. The initial losses will be even higher, but 
proper foraulation and operating tecbniquas will fairly quiclcl.y regain all 
but the last~ to 101. Bacauaa to- poiaring is somewhat of an art and 
solutions are sita specific, t.na final percentage iJIIIIX'Oveaents will have to 
be 111ade over tho l.ong term by the operators at •ach factory. With ao­
procaaa training and help with formulations, the eoapaniea ehculd recover 
to the SI level within a few months. 

In the ·proceae, 20 tona/yaar of CPC-11 will be replaced by 17 tons/year of 
JDOthylene cbloride. Xn •clclition. the catalyst■ ud polyol have -to ba 
changed, recurrent safety ualning, operating coats tor tha extra 
ventilation and. increased •aintenanca will be needed. A.saW11in9 200 tons of 
toaa poured Qnnually, the■e will impact the operating costs as follows: 

----------------------------------------------------------------------J:TD BBl'0IUt Al"l'D 

-------------------------------------------------------------------------20 T/Y CFC-ll. @ 2500 USD 50,000 
17 T/Y Methylana Chloride@ ~000 -,-
0,04 T/Y Extra Alllina Catalyst@ 7500 -,-
0.09 ~/Y lxtra Tin Catalyat I 5600 -,-
Annual alactriotty for forced ventilation -,-
'l'rain1ng, Maintenance 

'l'O'l'AL U8D 50 , 000 
DIFl'DDCE 

IJfCOltRED COSTS Jl'.Rml COIIVD8101r Ulaafti 

Pirat year yield: 
rncr&J11ental Gain - USD 

.t.oea - 51 X 200 T/Y l! l.650 --
13,200 
l.§ §00 

USO 
USD 
USO 
USD 
YIP 
mm 

J4,000 
300 
500 
300 

1.700 
36,800 
13,:aoo 

3,300 X l..0000 - USD - J,300 
second year yield: 

Increaantal Gain = USD 13,.200 
Loas = 2.51 X 200 T/Y@ 1650 .. - 8.250 

+ 4 1 950 X 0,9090 = USD + 4,500 

On the balance, a slight i■provamant or inoranental recurrent coats exist. 
However, the gains ar.e aaall and ara baaed on aeti-te&. Individual 
tor~ulation aod.iticatione will result fr011. the process trials and yields 
-y differ rrom the predicted eoata, bUt they certainly won't be batter 
than ths original CPC foraulas. on that baaia, reou.rrent incremental aosts 
will not be considered. 
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JORDAN· FIVE STAR 

TECHNOLOGY 

The enterprise consumes about 20 te per year of CFC 11 to ~e fleitlble slabstock 
polyurethane foam for :!urniture and bedding applie&tions. It proposes to convert to a technology 
usil'.lg methylene chloride. Methylene chloride is the most broadly applied CFC 11 replacement 
technology for this sector. Its use requires safety precautions (see below). There are currently 
no proven alternative technologies which are remotely as cost effective. 

ENVIRONMENTAL ISSUES 

Methylene chloride has a very low ODP and is not listed u a controlled substance. 

The main issue is concerned with safe operation with this compound and specifically to control 
and limit worker exposure. The project provides for the upgrading of ventilation equipment to 
achieve this aim and water lances for cooling to prevent autoignition. 

PROJECT COSTS 

The project grant effeetiveness is within EC guidelines. The items proposed are all necessary and 
justified. By the enterprise's estimate, the incremental operating costs and savings arc about 
equal. 

IMPLEMENTATION TIMEFRAME 

Not included in the project documentation. 

RECOMMENDATION 

GMFJ/kd/7/6/95 




